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(54) Multimedia device for computer 

(57) A multimedia device for a computer is capable 
of reproducing audio signals from a variety of sound 
sources such as a compact disc, a digital video disc, a 
radio, games, etc. with a high quality of realistic sound. 
The multimedia device comprises a disc player (2) con- 
nected to a central processing unit (4) of the personal 
computer and arranged to play audio from a compact 
disc or a digital video disc, and an audio signal repro- 
duction circuit (6) connected to the central processing 
unit (4) and arranged to process audio data from the disc 
player (2) to reproduce and output an audio signal. An 



audio signal amplification circuit (8) receives an output 
audio signal from the audio signal reproduction circuit 
(6) and is arranged to output the amplified audio signal, 
for example, by way of a speaker (10). The device fur- 
ther comprises a housing (40) for retaining the device. 
The housing is secured in a body of the computer and 
includes an operation unit (42) for operating the device 
and a display (28) providing a visual indication of the 
operating state of the device. The device further com- 
prises an adapter (36) supplying power to the device 
separately from a main power supply of the computer. 
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Description 

[0001] The present invention relates to a multimedia 
device for a personal computer which is capable of con- 
trolling and outputting a variety of audio/video signals 5 
processable by the personal computer. 
[0002] With the modern technology that has been de- 
veloped, computers have been developed beyond sim- 
ple calculation functions and now act as multimedia 
equipment capable of synthetically implementing an au- 
dio, a video, a karaoke, games, etc. To this end, in the 
computers, there have been provided a variety of soft- 
ware modules with specific functions and a variety of 
multimedia-embodying means such as a television (TV) 
reception card, sound card, moving picture experts 
group (MPEG) card, etc. 

[0003] The effortto reproduce an audio signal through 
a computer began with an audio signal reproduction cir- 
cuitry board, typically called a "sound card", and has 
since advanced to reproduce audio signals with im- 
proved quality of sound. 

[0004] A conventional computer audio device com- 
prises a sound card and compact disc (CD) player which 
cooperate to reproduce an audio signal. A software 
module is used in the conventional audio device to se- 
lect a desired tune and adjust the volume of the selected 
tune. The use of such a software module makes it in- 
convenient for the user to manipulate the audio device 
while conducting other work through the computer. 
Namely, in order to suddenly turn off the audio device 
or lower the volume while working with the computer, 
the user has to display a picture provided from the soft- 
ware module on a screen of the computer and click on 
a desired button in the displayed picture. 
[0005] A computer audio device is described in US 
Patent No. 5,751 ,816, where the device is retained in a 
housing secured in a drive bay of the computer body, 
and configured so as to be convenient to manipulate the 
volume. Further, the device is able to input an external 
sound. 

[0006] However, the device described in this patent is 
not suitable for multimedia equipment for computers be- 
ing developed currently, in that it places emphasis only 
on amplification of an audio signal, adjusts the quality 
of sound only within a basic range as in existing audio 
dedicated devices and provides only a function of input- 
ting an external sound. 

[0007] On the other hand, a digital video disc (DVD) 
and a player thereof have recently been developed to 
allow the user to appreciate a video with a satisfactory 
quality of picture through a computer. The use of such 
a DVD player enables the user to personally appreciate 
a movie with a superior quality of picture through a TV, 
personal computer (PC), etc. However, the user cannot 
have a satisfactory feeling in appreciating a movie using 
an existing DVD player for a PC because of limitations 
in audio reproduction and output of the PC itself. This 
problem is similarly applicable to computer games, a ka- 



raoke, etc. as well as videos. Consequently, the user will 
be able to enjoy a multimedia system more satisfactorily 
using a more superior audio device. 
[0008] It is an object of the present invention to pro- 
vide a multimedia device which reduces the problems 
discussed. 

[0009] According to the present invention there is pro- 
vided a multimedia device for a computer comprising a 
disc player arranged to play any optical disc, audio sig- 
nal reproduction means arranged to process audio data 
from said disc player to reproduce and output an audio 
signal, and means for amplifying an output audio signal 
and outputting the amplified audio signal through a 
speaker, the multimedia device further comprising: 

a housing for retaining said disc player and said 
audio signal amplification means, said housing being ar- 
ranged to be secured in a body for said computer and 
having operation means installed in a part of said hous- 
ing for operating said multimedia device, and display 
means installed in said part of said housing for providing 
a visual indication of the operating state of said multi- 
media device. 

[0010] It is an advantage of an embodiment of the 
present invention that a multimedia device is operable 
separately from a monitor of a computer. 
[0011] An embodiment of the present invention pro- 
vides an improved multimedia device for a computer 
which is capable of allowing the userto conveniently lis- 
ten to music data from a variety of sound sources such 
as a DVD, a radio, games, etc. as well as a CD with a 
high quality of realistic sound reproduction. 
[0012] An embodiment of the present invention pro- 
vides a multimedia device for a computer wherein a 
graphic equalizer is contained to provide an excellent 
visual effect. 

[0013] In an embodiment, a multimedia device of the 
invention is simple to install and compatible with other 
equipment. 

[0014] In an embodiment, a multimedia device for a 
computer has a variety of functions including functions 
of receiving, storing and reproducing an external sound 
signal. 

[001 5] According to an embodiment of the present in- 
vention, there is provided a multimedia device for a per- 
sonal computer comprising a disc player connected to 
a central processing unit of the personal computer and 
adapted to play back any one of either a compact disc 
or digital video disc, audio signal reproduction means 
connected to the central processing unit of the personal 
computer and adapted to process audio associated data 
from the disc player to reproduce and output an audio 
signal, and audio signal amplification means for ampli- 
fying an output audio signal from the audio signal repro- 
duction means and outputting the amplified audio signal 
externally through a speaker, wherein the improvement 
comprises a unitary housing for retaining the disc player 
and the audio signal amplification means, the unitary 
housing being adapted to be secured in a drive bay of 
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a body of the personal computer and including operation 
means installed in a front part of the housing for oper- 
ating the multimedia device and display means installed 
in the front part of the housing for providing a visual in- 
dication of an operating state of the multimedia device s 
to the user. 

[0016] Preferably, the multimedia device may further 
comprise an adapter for supplying power to the multi- 
media device separately from a main power supply of 
the personal computer, whereby the user can appreci- 10 
ate the compact disc using the operation means without 
booting the personal computer. 
[0017] Embodiments of the present invention will 
hereinafter be described, by way of example, with ref- 
erence to the accompanying drawings, in which: ^ 

Fig. 1 is a block diagram showing the construction 
of a multimedia device for a computer in accord- 
ance with an embodiment of the present invention; 
Fig. 2 is a block diagram showing an audio signal 20 
amplification circuitry in a device of Fig. 1 ; 
Fig. 3 is a circuit diagram showing current control 
circuitry of a multimedia device of the invention; 
Figs. 4a and 4b illustrate examples of an operating 
panel of a multimedia device for a computer of the 25 
invention; and 

Fig. 5 is a perspective view illustrating a state where 
a multimedia device of the invention is installed in 
the body of a computer. 

30 

[0018] With reference to Fig. 1 , there is schematically 
shown in block form the construction of a multimedia de- 
vice for a computer in accordance with the present in- 
vention. 

[0019] In Fig. 1, the reference numeral 2 denotes a 35 
disc player for playing back any one of either a compact 
disc (CD) or digital video disc (DVD) and outputting a 
video signal, digital audio signal and analog audio sig- 
nal. The disc player 2 comprises a disc drive, optical 
pickup and signal processor, not shown, for the play- *o 
back of the CD and DVD. 

[0020] The disc drive is adapted to drive the CD or 
DVD. To this end, the disc drive includes a spindle motor 
for turning the disc, a carriage motor for carrying a pick- 
up assembly in a radial direction of the disc, and a load- 45 
ing motor for forward and backward motion of a tray in 
which the disc is loaded. Each motor is controlled by a 
servo and operated in a bipolar manner by means of a 
two-channel operational amplifier. 
[0021 ] The optical pickup is adapted to detect various so 
data stored on the disc by emitting laser beams on a 
desired portion of the disc and picking up beams reflect- 
ed therefrom by virtue of a photodiode. 
[0022] The signal processor is adapted to discrimi- 
nate the type of the data detected by the optical pickup, 55 
decode the detected data into a format corresponding 
to the discriminated type and output the decoded data 
as a digital signal or an analog signal by means of a 



digital/analog converter (DAC) as needed, 
[0023] The signal processor is further adapted to per- 
form a demodulation function, error correction function 
and video signal/audio signal separation function. 
[0024] The disc player 2 further includes a decoder 
connected to a central processing unit (CPU) 4 of the 
computerviaa data bus forprocessing data of an MPEG 
format. That is, the decoder is adapted to decode MP EG 
data from the CPU 4 of the computer and output the de- 
coded result in a digital and/or analog form. 
[0025] An output analog audio signal from the disc 
player 2 is transferred to an audio signal reproduction 
circuitry (typically referred to as a "sound card") 6 via a 
compact disc-read only memory (CD-ROM) interface. 
In the present embodiment, the audio signal reproduc- 
tion circuitry 6 includes an auxiliary input terminal AUX, 
input/output (I/O) ports and a microphone input terminal 
Mic and is also connected to the CPU 4 of the computer 
via the data bus. The audio signal reproduction circuitry 
6 is adapted to process external audio associated data 
to reproduce and output an audio signal in a desired 
form. The construction and operation of the audio signal 
reproduction circuitry are well known in the art and a de- 
tailed description thereof will thus be omitted. 
[0026] The multimedia device further comprises an 
audio signal amplification circuitry 8 connected to an 
output terminal Line Out of the audio signal reproduction 
circuitry 6 for amplifying an output audio signal from the 
reproduction circuitry 6 and outputting the amplified au- 
dio signal externally through a speaker 1 0. 
[0027] With reference to Fig. 2, there is in detail shown 
in block form the construction of the audio signal ampli- 
fication circuitry 8 in Fig. 1 . 

[0028] The audio signal amplification circuitry 8 con- 
sists of a pre-amplifier and a main amplifier, typically 
called a power amplifier, in a similar mannerto a general 
amplification circuitry. The pre-amplifier functions to se- 
lect an output audio signal from the audio signal repro- 
duction circuitry 6, adjust the volume of the selected au- 
dio signal, amplify the resultant audio signal and transfer 
the amplified audio signal to the main amplifier. The 
main amplifier acts to amplify an output audio signal 
from the pre-amplifier to a high power level capable of 
driving the speaker 1 0. 

[0029] In more detail, the output audio signal from the 
audio signal reproduction circuitry 6 is received through 
an input terminal 12 and then directed to the speaker 10 
via a tone controller 14, electronic volume (EV) 16 and 
main amplifier 1 8 under the control of a microcomputer 
22. A key operation unit 24 is connected to the micro- 
computer 22 and operated in a manual manner by the 
userforthe control of the amplification circuitry 8, as will 
be mentioned later in detail. 

[0030] As an alternative, the audio signal amplifica- 
tion circuitry 8 may include an infrared-ray sensor so that 
it can be conveniently controlled by a remote controller 
26. 

[0031] A display 28, which may preferably be a vacu- 
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urn fluorescent display (VFD), is adapted to provide a 
visual indication of the operating state of the multimedia 
device to the user under the control of a VFD driver 29 
connected to the microcomputer 22. 
[0032] The. audio signal amplification circuitry 8 may 5 
preferably employ a digital signal processing (DSP) sys- 
tem for dynamically controlling the quality of sound ac- 
cording to genres of music to provide the user with the 
impression of listening to the music in a live setting such 
as a hall, live club or stadium. 10 
[0033] The tone controller 14 may preferably include 
a tone selector and a digital equalizer and employ a Tru- 
Surround (TS) system for supporting Dolby stereoscop- 
ic sound. 

[0034] As an alternative, a radio receiver 30 may be 13 
connected in parallel to the input terminal 12 which is 
connected directly to the audio signal reproduction cir- 
cuitry 6. A mode switch 32 is connected to the micro- 
computer 22 via a band pass filter (BPF) 34 to select 
one of an audio signal from the CD/DVD player 2 and 20 
an audio signal from the radio receiver 30 underthe con- 
trol of the microcomputer 22. The mode switch 32 may 
preferably be a function switch dedicated integrated cir- 
cuit (IC). 

[0035] The radio receiver 30 includes components 25 
necessary to the reception of a radio frequency signal, 
such as an external antenna, radio frequency amplifier, 
frequency converter, tuner, etc. 
[0036] A mute circuit 36 is connected between the 
main amplifier 1 8 and the microcomputer 22 to limit the 30 
output of the main amplifier 1 8 in response to an oper- 
ation by the key operation unit 24 or remote controller 
26. 

[0037] The operation of a multimedia device con- 
structed as described above will now be explained. 35 
[0038] As stated previously, the disc player 2 may fur- 
ther include a decoder and encoder for decoding and 
encoding an MPEG file, respectively. By means of this 
construction, a real-time input audio signal can be com- 
pressed and stored in the form of an MPEG file, and 40 
MPEG audio data from the CPU can be decoded, am- 
plified and reproduced through the speaker. The com- 
pressed and stored file may be transmitted to an exter- 
nal system over a data communication network. 
[0039] Further, a music file stored on a hard disc of 45 
the computer may be transferred to the audio signal am- 
plification circuitry 8 through the audio signal reproduc- 
tion circuitry 6 under the control of the user so that it can 
be reproduced. As a result, a music file downloaded 
over the Internet can be stored or reproduced. so 
[0040] The audio signal amplification circuitry 8 and 
disc player 2 are retained in a unitary housing secured 
in a drive bay (more particularly, a 5.25 inch form factor 
drive bay) of the computer. The audio signal amplifica- 
tion circuitry 8, disc player 2 and audio signal reproduc- 55 
tion circuitry 6 may also be configured in the unitary 
housing, as indicated by the reference numeral 40 in 
Figs. 4 and 5. Namely, all components in the computer 



associated with multimedia are integrated in the unitary 
housing, thereby enabling a consumer to purchase 
[0041] and install the multimedia device more con- 
veniently. 

[0042] Therefore, the present multimedia device will 
hereinafter be regarded as one unit. 
[0043] A part of the multimedia device may be used 
even where the computer is not powered on. In other 
words, the multimedia device can receive 9V DC power 
directly from an adapter connected to an external AC 
power source of 11 0V/220V. Hence, the user can selec- 
tively appreciate either a radio or CD without booting the 
computer. 

[0044] Fig. 3 is a circuit diagram showing the con- 
struction of a current control circuitry of a multimedia de- 
vice for the computer of the invention. The current con- 
trol circuitry in Fig. 3 is adapted to selectively supply 
power from a main power supply 35 of the computer or 
adapter 36 to the multimedia device. 
[0045] A detection port 37 is connected to the multi- 
media device to check voltage (for example, 0 volt) 
when the multimedia device is not in operation and 
make a power control terminal 39 active in accordance 
with the checked result. At this time, a control circuit 38 
functions to block the supply of power from the adapter 
36, thereby causing all components in the computer to 
be supplied with power from the main power supply 35 . 
The current control means shown in Fig. 3 may prefer- 
ably include a DC-DC converter for, when the computer 
is powered on, supplying 12V DC power from the main 
power supply 35 to the multimedia device and blocking 
the supply of power from the adapter 36. 
[0046] Fig. 4a is a front view of an operating panel of 
the multimedia device for the computer in accordance 
with the present invention and Fig. 4b is a perspective 
view showing an opened state of the operating panel, 
wherein the reference numeral 40 denotes the multime- 
dia device and the reference numeral 42 denotes the 
operating panel. Also, Fig. 5 is a perspective view 
[0047] illustrating the installation of the multimedia 
device in the body of the computer. 
[0048] The operating panel 42 and display (prefera- 
bly, VFD) 28 are installed in the front part of the multi- 
media device, thereby allowing the user to conveniently 
control the device and view the operating state of the 
device. 

[0049] Displayed on the display 28 are, for example, 
a sound level, an SRS, a selected quality of sound (a 
TS and DSP), a radio frequency, etc. As one of functions 
of the VFD, the display 28 can display such items in var- 
ious manners according to user's selections. 
[0050] Installed in the front part of the operating pane! 
42 are a microphone terminal 46 and headphone termi- 
nal 48 for connecting a microphone or external equip- 
ment to the multimedia device, as is well known in the 
art. 

[0051] The operating panel 42 has a variety of adjust- 
ment buttons for operating the multimedia device, which 
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may preferably be a power switch button 50, function 
selection button 52 and volume adjustment button 54. 
The adjustment buttons may further be a CD/DVD track 
search button 56, a TS selection button 58 and a button 
60 for selecting a display method of the VFD, as in a 
general audio system. An equalizer selection button 62 
may further be provided in the operating panel 42 to se- 
lect one of a variety of predetermined sound modes (for 
example, normal, rock, pops, classics, etc.). 
[0052] As shown in Fig. 4b, the operating panel 42 is 
configured so as to be pivoted around its lower edge to 
open forward, in the same way as a general cassette 
tape player. For appearance, a disc drive tray 64 is in- 
stalled behind the operating panel 42 such that it can be 
withdrawn in a forward direction from the multimedia de- 
vice. This configuration is well known in the art and a 
detailed description thereof will thus be omitted. 
[0053] With reference to Fig. 5, an audio signal repro- 
duction circuitry board 6a is fixed to the body of the com- 
puter via a slot in the same way as a general sound card. 
The multimedia device 40 is secured in the computer 
body such that its front operating panel 42 can be direct- 
ed toward the front of the computer body. As stated pre- 
viously, the audio signal reproduction circuitry board 6a 
may be installed within the multimedia device 40. Alter- 
natively, the audio signal reproduction circuitry board 6a 
may be installed separately from the multimedia device 
40 and a part of the components in the multimedia de- 
vice 40 may be provided on the circuitry board 6a. For 
example, the radio receiver may be installed on the cir- 
cuitry board 6a. At any rate, it is preferred that the mul- 
timedia device 40 be supplied with power from the 
adapter (see the reference numeral 36 in Fig. 3). These 
modifications are options for ease of manufacture and 
compatibility with other equipment. 
[0054] As apparent from the above description, a mul- 
timedia device for a computer as described is individu- 
ally operable without running a software module in the 
computer body. Therefore, the user can operate the 
multimedia device without powering on the computer 
and thus requiring a booting period of time and power 
consumption for computer activation. 
[0055] Further, the user can personally, rapidly and 
conveniently adjust the volume, quality of sound and 
sound effect freely in a hardware manner. Moreover, the 
user can conveniently listen to music data from a variety 
of sound media such as a DVD, a radio, games, etc. as 
well as a CD with a high quality of realistic sound repro- 
duction. 

[0056] It will be appreciated that modifications of, and 
variations in, the embodiments of the invention as de- 
scribed and illustrated may be made within the scope of 
the accompanying claims. 



Claims 

1 . A multimedia device for a computer comprising a 



disc player arranged to play any optical disc, audio 
signal reproduction means arranged to process au- 
dio data from said disc player to reproduce and out- 
put an audio signal, and means for amplifying an 

5 output audio signal and outputting the amplified au- 
dio signal through a speaker, the multimedia device 
further comprising: 

a housing for retaining said disc player and 
said audio signal amplification means, said housing 

10 being arranged to be secured in a body for said 
computer and having operation means installed in 
a part of said housing for operating said multimedia 
device, and display means installed in said part of 
said housing for providing a visual indication of the 

15 operating state of said multimedia device. 

2. A multimedia device as claimed in Claim 1 , further 
comprising an adapter for supplying power to said 
multimedia device separately from a main power 

20 supply of said computer. 

3. A multimedia device as claimed in Claim 1 or Claim 
2, further comprising: 

25 an adapter for supplying power to said multime- 

dia device even when the computer is not pow- 
ered on; and 

current control means coupled to an output ter- 
minal of said adapter and arranged, when said 
30 computer is powered on, to block the supply of 

power from said adapter and supply powerfrom 
a main power supply of said computer to said 
multimedia device. 

35 4. A multimedia device as claimed in any preceding 
claim, wherein said audio signal amplification 
means comprises: 

a pre-amplifier for adjusting the audio signal in 
40 response to operation means; and 

a main amplifier for amplifying an output audio 
signal from said pre-amplifier to a high power 
level capable of driving a speaker. 

45 5. A multimedia device as claimed in Claim 4, wherein 
said audio signal amplification means further com- 
prises a sensor enabling said amplification means 
to be controlled by a remote controller. 

50 6. A multimedia device as claimed in Claim 5, wherein 
said audio signal amplification means further com- 
prises: 

a radio receiver; and 
55 a mode switch for selecting one of an audio sig- 

nal from said radio receiver and an audio signal 
from said disc player to allow the user to selec- 
tively select audio from a radio or from said disc 
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player. 

7. A multimedia device as claimed in any preceding 
claim, wherein said display means comprises a vac- 
uum fluorescent display. 5 

8. A multimedia device as claimed in any preceding 
claim, wherein said disc player comprises: 

an encoder for compressing and storing a real- 10 
time input audio signal in the form of an MPEG 
file; and 

a decoderfor decoding and reproducing MPEG 
audio data from said computer. 

15 

9. A multimedia device as claimed in any preceding 
claim, wherein said audio signal amplification 
means is arranged to control the quality of sound in 
a digital signal processing manner. 

20 

10. A multimedia device for a personal computer com- 
prising a disc player connected to a central process- 
ing unit of said personal computer and adapted to 
play back any one of either a compact disc or digital 
video disc, audio signal reproduction means con- 25 
nected to said central processing unit of said per- 
sonal computer and adapted to process audio as- 
sociated data from said disc player to reproduce 
and output an audio signal, and audio signal ampli- 
fication means for amplifying an output audio signal 30 
from said audio signal reproduction means and out- 
putting the amplified audio signal externally through 

a speaker, wherein the improvement comprises: 

a unitary housing for retaining said multimedia 
device, said unitary housing being adapted to be se- 35 
cured in a drive bay of a body of said personal com- 
puter and including operation means installed in a 
front part of said housing for operating said multi- 
media device and display means installed in said 
front part of said housing for providing a visual indi- 40 
cation of an operating state of said multimedia de- 
vice to the user. 
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